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AT THE BERIIE}LEY STATION
AND
AT THE LICK OBSERVATORY STATION

FROM

OCTOBER 1, 1920, TO MARCH 31, 1921
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SYMBOLS AND INOTATIONS

e Farthquake—

I. Perceptible. II. Moderately strong. IIL Strong.
d (terrae motus domesticus) Local shock (origin less than 100 kilo-

v (terrae motus vicinus)
r (terrae motus remotus)

u (terrae motus ultimus)

meters distant).

Near shock (grigin from 100 to 1,000
kilometers distant).

Distant shock (origin from 1,000 to
5,000 kilometers distant).

Very distant shock or teleseism (origin
more than 5,000 kilometers distant.)

2. Phases of the Setsmogram—

P (undae primae) First phase, or first preliminary tremors.

PRnx Waves n-times reflected at the earth's surface.
S (undae secundae) Second phase, or second preliminary tremors.
SR Waves n-times reflected at the earth’s surface.
PS Waves changed from longitudinal to transverse

L (undae longae)

oscillation, or vice versa, through reflection
at the earth's surface,

Long waves, chief phase, or principal part.

M(undae maximae) Greatest motion in the chief phase.

C (coda)
I (finis)

Tail or end portion.
End of discernible movement.

3. Nature of the Motion—

1 (Impetu

5)  Sudden beginning of the motion.

e (emersio) Gradual beginning of the motion.

T (period)
A

Ag
Axn

Av

4, Time—
O (origin)

Time of one complete oscillation.
Amplitude of the motion, measured from the median
line in microns (u=1/1000 mm.).

IE--W component of A.
N-S component of A.
Vertical component of A.

Time of shock at point of origin.

-

(B

International
Seismological
- Centre

1921 ] Bulletin of the Seismographic Stations

THE BERKELEY STATION

CONSTANTS

Latitude and longitude of the center of the seismographic

rooIii;

-

o= 37° 52’ 15."9 N. Lat.
A =122° 15" 36.”76 W. from Greenwich.

Time. All determinations are reduced to Greenwich mean

civil time.

Altitude, 85.4 meters (280 feet) above mean sea-level.

('ONSTANTS OF THE SEISMOGRAPHS

Period  Magnif.

Bosch-Omori Seismograph N-S component.. ... ... 15°
Bosch-Omori Seismograph E-W component.. . ... 19
Wiechert Seismograph Vert. component........ o S Ge
Omori Tromometer N-S component . .............. ... 2s
Omori Tromometer E-W component ..., ..o 2.0°

Marvin Strong-motion Seismograph—
=W COMPODENT. cuiuonssoeersiisnesnmrionniessminassanasbassrrens 6.5°
N-S COMPONENT. ... ceivivoerminnarisimiansrinsisaenesnssibanisaias 6.5°

80
80
S0
60
GO

5.8
9.1

Damping
5-1
51
5—1

1.3-1
1.4-1
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= = il Amplitude K7 |
= 1me ) :
Date u::iﬁ- Phase G.M.C T. Period AThI A Remarks . | Chae Time | Amplitude
| No. Dato acter Phase G.M.C.T. Period 7 M /. Remarks
g | Ax | Ay
1020 h m =8 gl T T p
1 Oct. I? CE 19 06 37 15 Tl'ﬂ.lﬂﬂ of main phﬂ.ﬂe nf 0, | 1920 | h m B B i M M
ex 19 06 54 15 distant quake. Time 10 | 24 Nov. | I? ev 12 02 11 Trace of weak local shock
F 19 34+ marker on V out of ' e, N 12002 12 on all components.
order. : ’ : F 12 03 46
5 Oct. IIIv | ePv 19 04 48 Started Marvin strong- 11 | 28 Nov. | 1? CN, v 11 354 Beginning and ending
ePe,x | 19 04 49 motion instrument. eL?g 11 36 27 obsecured by micros.
My 19 05 38b 2 303 Felt at San Jose and in ) My 11 38 15
My 19 05 37 23 55 | neighboring towns. Be- M ¥ 11 38 08
Me 19 05 54 2 | 132 ginning of L ¢an not be | M g 11 39 04
F 19 19+ satisfactorily deter- 1] 12 024+
mined. See Lick Ob- ) _
servatory station No, 3, | 12 | 29 Nov. | I: eP g, 8 08 53 Trace of a distant quake
elx § 09 15 on all components.
8 Oct. 17 ey 16 57 44 Trace of main phase of E?‘: § 13 01
ek 18 5787 22 a distant quake. Not eL?e 8 14 08
I’ 17 2064 recorded on N-S. F 8§ 3l=k
12 Oct. | I? e 17" 52 &0 i 13 | 5 Dee. | I? ex 11 59 43 Local shock. Phases not
e.:? ];' 02 02 Fﬂéﬂgniﬂmrd e e; 12 00 33 discernible.  Period
ey 17 53 21 ' ev 12 00 39 about 2” during prin-
0 17 59 F 12 084 cipal portion.
5| 18 Oct. | I, 7 b 14 | 10 Dec. | I? e 5 084 Trace of main phase of
an.-v g éi {}:? ﬂ.—?ﬁﬁﬁ[} L J 3 5 oalx distant quaL& Heavy
P 2 :-?E Ui S (?) begins with sudden and persistent micro-
Q7 3 30 96 displacements on the seisms superimposed.
So s e horizontal eomponents
= g s and these culminate in 15 | 11 Dec. | 12 = 91 42+ Long flat waves. Trace
I SRl the maximum ampli- T o1 53+ of main phase of dis-
N 8 30 3z tudes nhigquvcd.l 1 Be; tant quake. HE‘?}
ok Uty ginning of L could no micros SUDErimpose
F 9 47+ be located. R
22 Oct. | I Egr 12 21 48 — 3860 km 16 | 16 Dec. | III, o3 12 06 .gé %_=-;1510 k.
¢ 12 21 4 : ePv 12 19 Minimum values,
eL:“ 15 31 33 Trace of a distant quake. EPL 12 19 15 G e e i Ayt
s 12 31 37 Amplhtudes very small Tpe 12 10 18
eLy 12 31 49 LUICHERONY: eS 12 29 44
I’ 12 57+ eSE 12 29 -lg
. L?x 12 45 3
71280ct. [I? | ey 7 s -
: 2 . E: % jz ﬂ 12 Flat waves with super- | EE; ig iz 26
e 7 48 31 v imposed microseisms, gh"' i3 06 38 181 350
F 8 12+ M: |13 00 43 18} 082",
28 Oct. | I, | 9 My 13 05 21 8 2
EE:F H g:; ;; Diif_stunii quake registered F 15 444
'. aintly on all ecompo- :
E%: H 33 gz nents. Amplitudes 17 | 17 Bee. | 12 e }ﬁ (== TTIFE of mﬂ? phase of
{!Ll-: 1:3 29 2::_] very small. F 20 09= stant HUESC
2 14 15+ 18 |21 Dec. [1? |ePr |19 55 37 Local shock. Time mark-
16 Nov. | I? oP?v 8 37 48 r | eN 19 55 42 ing device on V out of
6 8 43 19 Trace of distant quake | ME 19 56 16 23 | 6 order.
ol 0 124 on all components. Pe- | M x 19 56 17 3 13
riods during main phase | I' 20 08%
vary from 15" to 20°. ‘,
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Amplitude . -
- Tima — Char- Ti Amplltudﬂ
Dite" |'acte | Phas || /G.aricymiRs ] Ferlod! i IPe| A e ks No.| Date | acter | Phase | G.M.C.T. |Period (| |, Remarks
E 1 v
1020 h m s 8 A ES| E 1921 h m 5 Pl (T
flat waves of mai - o =
o |PT2 A (8 12 25 Long . n 97 | 12 Mar. | Is | ePv 2 50 35.3 A =34 km. i
25 Dec & 12 51+ Ehgme of distant quake, ePr 2 50 35.6 Felt by a few people in
Ticros esgeumlly \ ePy 9 50 35.7 Berkeley.
heavy on N-S. ,Eﬁ = g E{D] gg 0| <4 |10 i 13
9 _ 1 % 4 <
?l.l?nj 17 : 1 46+ Trace of distant quake on F i, 2 524+ :
: ' T 9 (024 horizontal components, ) _ _
28 | 24 Mar, | I? e 9 59+ Main phase of distant
ePE,v 8 30 19 Appearance suggests that _ tremor obscured by
Px 8 30 41 vibrations were re- IMICTOS.
Py g 30 42 ceived from different : ;
Pe 8 30 43 loci along a progressive 29 | 24 Mar. | 1? e 14 59+ Faint record of a distant
My 8 30 55 314 11 | rupture. Epicenter on F 15 43+ quake badly obscured
edE, N 8 35 40 IE-thﬂll.lEﬁ Iﬂf Tehuante- by xctos
Sy 42 ec, iIn Mexico. : : .
E‘ﬁ. v g gg o8 S : 30 | 25 Mar, | I? e’x 0 36 &6 Time checks with series
oL, ; 8 30 59 el e 0 37 00 DE slight EIJDL‘:}EE felt at
M x 8 41 29 27 131 | e?v 0 37 02 Yuma, Arnzona.
Mz 8 41 56 | 24 (265 s O¥ed o
F 10 21+
. : : 1|28Mar. | II, |o 7 49 22 A =4260. ,
19 Feb. | I.? E?LF? 18 38 59 Trace of distant qun];.:e : s ePr, v 7 ‘éﬁ 59 Pronounced maximum on
eL? g 18 59 05 on all components. No N-S during second
F 20 13+ phases discernable on EEH E gg g:i' fu;mw trgfﬁf}“ b
RS md v £ iR T |
21 Feb. |1? | eP?Px |15 59 42 SHoclkwas recordad ol fi R
eP?e 15 a9 4? sheets were being M 8 07 13 10 171
E‘S?E 1602 23 changed.  Maximum R g 0% 09
i"IE 16 04 54 displacement probably alin { 08 38
16 444 on N-S, but value un- Mg g 14 07 18 |127
certain. Phases very I 0 46
91 Feb. | I? 3 19 304 poorly marked. -
I 19 544+
27 Feb. | I, Chronometer being re-
paired. No timne marks
on records, From aver-
age rate of drum S-P =
944" and A =8500 km.
5-6 Mar, | 111, | o TS AR -
SP - 2§ 4= A=1920 km,
eP Ey, V 7 28 48
'Eﬂr' i 32 03
edy 7 32 04
elLx 32 b7
eLg 7 32 59
eLy 7 33 01
M= 7 34 58 15 406
Mx 4 =35 22 14 140
My 7 36 30 | 10 39 |
F 8 364+
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Char- Time Amplitude
No. Date acter Phase G. M C.T. Period Remarks
Ap | Ax | Ay
1020 h! “m.: = B u i B
TATION
THE LICK OBSERVATORY S 1 |1 Oct. I? eLix 19 07 13 Faint trace of distant
eLix 19 07 22 | quake on horizontal
F 19 22+ cornponents only.
2 |2 Oct. Iy B 0 21 38 Thickening of pen trace
I 0 21 46 on horizontal compo-
CONSTANTS nents only.
3 | 5 Oet. IITy | 1Pexe | 19 04 39.3 A =90 km.
CONSTANTS OF THE STATION 1Ly 19 04 51.1 First shiit of ground to
: 1&3{13 19 04 51.2 | <1"|505 SE and up. dl'{emrds
: : : : LMy | 19 04 51.5 <1” 73 | asymetriec and some-
Latitude and longitude of the center of the seismographic Mo |19 05 068| <17 208 what tangled. Max-
room Ir 19 154 imum reported for E-
' W may not be true
¢= 37° 20" 24.""5 N. Lat, inf&.ximum because p{fn
=121° 38’ 34" W. from Greenwich. Feegtﬁei:f E;gi;& ;::'L
. 5 , neighboring towns. See
Time. All determinations are reduced to Greenwich mean Berkeley No. 2.
civil time. 4 | 6 Oct. L4 e 4 53 3o Thicket:]ing of a;llen frace
. - If 4 54 10 on horizontal compo-
Altitude, 1281.7 meters (4202.25 feet) above mean sea-level. nents.
5 |013:0ct: 1 T4 1 22 51 37 Slight thickening of pen
F 22 51 44 trace on all compo-
nents.
T _ -
CONSTANTS OF THE SEISMOGRAPHS sl s : 0 ik 1E Thickefing of pen trace
i (e R I 0 15 22 on all components.
Wl.echert Sﬁfﬂllugraph N-S component........ceeier. 5.4 40 20:1 7 = E.: 2 g S;H 33 Tl;?ﬂcecgétignui?igr ﬂhiji-t-
Wli-,echert Srz?smugrﬂph E-W component....... i, T 85 18:1 W %.," 0 07+ 1 minute apart on E-
Wiechert Seismograph Vértical component ... 3.4 : | W. The first of these
A i 85 10:1 : Lkl <
is the beginning of per
lI | ceptible motion, and
| shows a greater ampli-
tude than any succeed-
ing vibration.
o | . 21 26 25 Minute rapid vibrations.
el o E:. 21 26 3§ Not recorded on V.
F 21 27 22
0Q 9 - 1. 2 18 Sl‘ﬂﬂll. iITEF_[LlhlI', Ehﬂrt
RS Cel e E:: 1:;‘; P Y period waves on all
0N 13 02 20 components,
F 13 16
2 N s G ORISR Minute short period vi-
Q41880 £ ; 0 21 43 brations superimposed
ex 0 21 47 upon longer waves,
ol 0 22 43
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E = Amplitude
Char- ime :
No. Date ncl‘.n:r Phase G. M. C. T, Period read il Remarks
1920 h m g S H H (o
- 4 8 49 20 Trace of main phase of

LI e Yo L 3 49 51 distant quake. Not
I 8 58% registered on V.

12 | 16 Nov. | Ia 1 16 12 03 Thickening of pen trace
F 16 12 20 on horizontal compo-

nents.

13 | 17 Nov. | I4 ] 7 24 20 Thickening and irreg-
I 7 24 31 ularity of pen trace on

horizontal component,

14 | 17 Nov. | Ia 1 16 09 04 Slight thickening of pen
F 16 09 10 trace on all compo-

nents.

15 | 17 Nov. | Ia ep 17 39 31 Slight thickening of pen
ex 17 39 41 trace on all compo-
1v 17 39 42 nents.

i 17 39 46

16 | 23 Nov. | 14 1E 20 10 20 Thickening of pen trace
eN 20 10 22 on all components.
1y 20 10 21
F 20 10 31

17 | 24 Nov. | Ia eE, N 15 15 &5 Thickening of pen trace

- ey 15 15 &9 on all components.
F 15 16 02

18 | 24 Nov. | 14 ¢ 23 36 44 Minute rapid vibrations
I 23 36 51 on all components.

19 | 26 Nov. | 14 eE, N 5 20 29 Pronounced thickening of
iy 5 20 32 pen trace on all com-
B o 20 49 ponents.

20 | 28 Nov. | I? eE 10 35 &7 On horizontal compo-
eN 10 36 34 nents only. Character-
F 10 49+ istic period about 107

21 | 30 Nov. | Ia e 23 21 48 Thickening of pen trace
I 23 15T on horizontal compo-

nents only.

22 | 2 Dec. Ia 1 0 02 41 Shifting of pen trace on
1x 0 02 43 IE-WW and slight thick-
F 0 02 45 ening on N-S. DBarely

perceptible on V,

23 | 2Dec. | Ia e 0 04 23 Slight thickening of pen
iy 0 04 29 trace on horizontal

components,  Barely

perceptible on V.
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Char- Time Amplitude
No. Date ncter Phase G.M.C.T Period Remarks
Ap | Ax | Ay
1020 h m = B B B 1
24 | 2 Dee. | Ia 1Pe,x |22 00 51.6 Minute, rapid vibrations,
{%E %% gg gg 42: Not recorded on V.
1LiN :
F 22 01 17
25 | 5 Dee. | Ia ex 11 59 10 Not recorded on V.'E-W
Mx 12 00 36 illegible due to fover-
I 12 04+ scoring.
26 | 21 Dec. | 1a Pex,v | 19 55 18 A=T7 km.
1Lk, 5 19 55 29
1Lv 19 55 30 _
I Obscured by flollowiing s{hock|.
| e 19 57 33 Probably comprises two
R ; E;E,H 19 g? 45 weak aftershocks of
elv 19 57 50 No. 26.
F 19 59 02
r 4 22 27 Thickening and Irregu-
2822 UiEcl %‘L 4 23 05 larity of pen trace on
N-S only.
- 7 18 Weak focal shoeck reg-
29 | 23 Dee. | la %. %i %{- 48 istered on all compo-
nents.
2 27 36 Trace of main phaﬁe_u_t:
307(:25 Dec, | 1f %\H ig ﬁgi distant quake on N-5
only.
: 7 : Shifting and thickening
31 | 28 Dec. | Ia ! L a6 49 of pen trace on hori-
F 7 56 47 !
zontal components,
1921 - Ql; LML i
99 9 Slight thickening ol pen
32 | 3 Jan. La % 99 gé ?]1 | trace on compo-
nents.
= 7 Minute short period vi-
884 [Sgan & %‘ i gi i‘T brations on all com-
: ponents.
5 Thickening of pen trace
34 | 5 Jan. Ia % ig % gg on all components.
. Pronounced thickening of
35 | 7Jan. | Iu S %i %g ‘;é pen trace on all com-
E S ponents.
Slight thickening of pen
SOLI8 S5, 14 1 E jg ii tgrace on all compo-
X nents.
Slight thickening of pen
37 | 17 Jan. Ia ¢ 6 gi ig 'Frﬂce on horizontal
F 0 components only.
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- ol Amplitude . = Ch:tr- - Time Amplitude
- o : Remark No. ate acter nse G, M.C.T. |Period
No. Date acter Phase G.M.C. T. Period el e emarks ori B Remnarks
1021 EC S om < i 2 ;
1021 h m 8 8 ] Lo 49 | 28 I'eb. | Ia e 16 58 29 Thickening of pen trace
38 | 31 Jan. | Ia e 23 53 28 Pronounced thii‘sliepingtﬁi' I 16 58 40 on all eomponents,
F 93 53 36 pen trace on horizon 1 :
components, 50 | 28 Feb. | Iy e 21 17 44 Thickening of pen trace
: 1 21 17 52 on E-W and V.
39 | 2 Feb, |1 e 1 13 04 Thickening of pen trace =\ =
: ¥ 1 13 11 on horizontal compo- 61 | 5 Mar. Ly %. i 223 %g Thickening of pen trace
nents. | on all components,
52 | 6 Mar. | I, ePg 7 25 40 i g
40 | 2 Feb. Ia e 1 16 &9 Thickening of pen trace ePx 7 28 44 Ri)tf?;i;dtfaie? R
I 1 17 08 on all components, E%,H 7 31 58
el 7 32 03
41 | 2 Teb. | I4 e 1 42 25 Slight thickening of pen }.,1; 7 g5 07 11 | 23
F 1 42 32 trace on all compo- M« 7 35 14 10 g
nents. ¥ 8 16+
42 | 3 Feb. I e 0 30 45 Slight thickening of pen 53 | 10 Mar. | Ia e 22 39 23 Shifting and thickening
F 0 30 50 trace on all compo- 10 22 39 30 of pen trace on hori-
nents, i zg]nt-ﬂl components
only.
43 | 3 I'eb. | 1 12 52 17 km. ==
. I 120520 31 Sl 54 | 12 Mar. | Ia ePe, x 2 50 42 A=T7 km.
eLig,x 2 50 562
44 (3Teb. |Ta |i 13 11 46 A< 10 km. F 2 52 07
F 13 12 43 S :
55 | 14 Mar. | I4 e 18 13 50 Thml-.ﬁi]mﬂ_g of pen trace
45 | 4Feb. [IL |o 8§ 23 23 A =3150 km. = Lol O
ﬁg‘-‘ g EG g% On Isthmus of Tehuante- S .thi DI
E ‘ ec, in Mexico. =a | 21 1 : 21 22" 37 ight thickening of pen
- g gi gg =y o 2L R %ﬁﬂ .*g]i 29 .131 trace on N-S and V.
E
eL 8 48 36 -— : ~ 5 05 Trace of main phase of
eLx 8 38 46 ST |2e MBSt 2 : Lo ‘]:EI: distant quake on hori-
Ir 15 =+
Mx 8 39 36 zontal components
Mg 8 43 37 only.
1) 3 9 25+ f . d bl
58 | 25 Mar. | 1I? ex 0 36 09 Phases not determinable.
46 | 14 Feb. | I4 e 11 51 58 Thickening of pen trace eE 0 36 2
K 11 52 24 on horizontal compo- I 0 S54x
_ nents. =0 | 28 Mar. | I, - 7 49 25 g_=-11;0 km.
47 | 21 Feb. | I? {-Ex %g 53 516 Amplitudes very small, EII:H E E’E ‘;g
ePx 50 5 N el e (9
s E 0 Eéia? Not recorded on V. oS ;‘ﬁ 3 02 53
I 8 89+
48 | 27 Feb. | Iu o 18 23 38 =8270 k 99 Thickening of pen trace
ePx 18 35 13 %.Tnvﬁfgflrglﬁin hase are 60 | 28 Mar. | L < ;I[E} i:g ég on all tc}gmpﬂnentﬁ.
S %g gi *lié xier}r lEeEh ar NG : : Thickening of pen trace
N - finl - = s 4 i
Ef; ¥ ig ‘3% %8 defimte maximum. 61 | 28 Mar. | I4 % %} %H i:i: on all components.
Gl E D ; . .
- . . r of pen trace
e?x |18 54 02 55| s . 1 04 41 Sl e
E% E 18 57 5% 62 | 29 Mar. | Lo %. 04563 on all components.
CLiN 18 58 2 = B;j_re_]}’ percﬂptihle on V.
3 21 17=% 1 | 17 38 29
63 | 30 Mar. | 1a %‘ 17 39 06
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DISCUSSION OF PARTICULAR EARTHQUAKES

EARTHQUAKE OF DEceMBER 16, 1920, 1N CHINA

The epicentral area of this teleseism was in the province of
Kan-su, China. Press reports state that the shock was destruc-
tive over wide areas. The records obtained at the Berkeley
station are striking because of the extraordinarily large ampli-
tudes recorded during the main phase. Unfortunately the Lick
station instruments were being overhauled and cleaned at this
time and were out of service so that no records were obtained
from them.

In marked contrast to the large displacements recorded during
the main phase are the exceedingly small amplitudes of the first
preliminary tremor. It proved to be very difficult to differenfiate
the first minute vibrations of this phase from the weak micro-
seisms In progress. On the vertical component sheet the micros
were less troublesome and it was possible to fix ePy with more
precision. Ewidently the horizontal components of the first few
longitudinal waves were so small as to escape deteetion, for there
1s a lapse of about seven seconds between ePy and the inception
of the first identifiable P waves on E-W and N-S. Motion con-
tinues persistently throughout this phase but the amplitudes
remain small. During the latter portion there is a slight increase
in the average period of the waves.

It 1s easy to fix to the nearest minute the time of beginning of
the second preliminary tremor on the horizontal components,
but it i1s difficult to locate the arrival of S waves to the nearest
second. The change of character is more or less gradual. There
is a notable increase of both amplitude and period over those
characteristic of the P waves. Moreover, this increase of ampli-
tude and period continues during the phase, and contributes to
the difficulty of identifying the first L waves. The earliest S
waves apparently failed to register on V.

It is impossible to be sure of the time of beginning of the main
phase. It 1s possible to trace back from the first regular waves

e N
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a series of long period, irregular vibrations which certainly repre-
sent the first portion of the main phase, but the early part of
this series 18 so completely obscured by the superimposed 8 waves
that its time of beginning is problematical. The regular waves
increase rapidly in amplitude while the period is somewhat
diminished. The motion never becomes simply sinusoidal and
the amplitudes . fluctuate notably. On N-S, amplitudes of over
600 microns are common for thirty minutes or more. The dis-
placements recorded on V during this phase are markedly smaller
than those registered on the horizontal component sheets. My
occurs at 13" 00™ 38% with an amplitude of 350 microns. Only
minimum values for the maximum horizontal displacements can
be assigned because the pens were thrown off the sheets. At
13 00™ 43* a displacement of 982 microns is recorded on E-,
Returning from this peak the pen crossed the median line, con-
tinued to the edge of the paper and to an unknown distance
beyond, returning after about a minute and a half. It so happens
that the distance from the median line to the edge of the sheet
is slightly less than 982 mu, so that the minimum value for the
maximum amplitude is that noted above, although it i1s prac-
tically certain that this displacement was exceeded by the swing
which carried the pen off the sheet. Conditions were very similar
on N-S a few minutes later. At 13t 05 21* a displacement of
035 microns was recorded, and the succeeding vibration took
the pen beyond the edge of the paper on the opposite side of the
median line. This latter distance is but little less than 935 mi-
crons and the appearance of the record strongly suggests that
the pen continued considerably farther before beginning the
return swing. The strong motion is very persistent. Displace-
ments of 50 microns are fairly common as: late as an hour after
the beginning of the main phase. The end of discernible move-
ment comes about three and one-half hours after the beginning

of the record.



